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CLAIMS 



1. A polishing pad for planarizing microelectronic-device substrate 

assemblies, comprising: 

* ^backing member having a first surface and a second surface; 
a pWality of pattern elements distributed over the first surface of the 
backing member,\e pattern elements defining a plurality of contour surfaces 
proj ecting away from the first surface of the backing member; and 

a hard cove\layer over the pattern elements and over portions of the first 
surface of the backing member exposed between pattern elements, the cover layer at 
least substantially conforming the contour surfaces of the pattern elements to form a 
plurality of hard nodules projecting away from the first surface of the backing 
member, the nodules defining \t least a portion of a planarizing surface of the 
polishing pad for engaging a microeWonic-device substrate assembly. 



2. The polishing pad\ Bf claim 1 wherein the pattern elements 
comprise particles distributed over the backing member. 

3. The polishing pad of ckW 2 wherein the particles comprise at 
least one of silica particles or particles composed of organic polymers. 



4. The polishing pad of claim 3 wherein the organic polymer is 



latex. 



5. The polishing pad of claim 3 wherein the particles have particle 
sizes from approximately 0.01 to 0.5 um. 



6. The polishing pad of claim 3 wherein 
sizes from approximately 0.01 to 0.12 pm. 



particles have particle 



19 



\ 7. The polishing pad of claim 3 wherein the particles have a 
spherical shape. 

g\ The polishing pad of claim 1 wherein the pattern elements 
comprise nonabrasive particles. 

9 \ polishing pad of claim 1 wherein the pattern elements 
comprise particles disputed over the backing member with a surface density from 
approximately 100 particl^/mm 2 to 1 x 10 8 particles/mm 2 . 

10. The policing pad of claim 1 wherein the cover layer comprises 
an abrasive layer of material deposited over the pattern elements. 

11 The polishinf pad of claim 9 wherein the abrasive layer 
comprises at least one of silicon uirnde, ceria, silica, alumina, zirconia, titanium or 
titanium nitride. \ 

12. The polishing pad exclaim 1 wherein the pattern elements are 
distributed directly on the first surface of thV backing member. 

13 The polishing pad of claL 1, further comprising an intermediate 
layer having a lower surface directly on the firskurface of the backing member and an 
upper surface over the first surface of the backmX member, the pattern elements bemg 
distributed directly on the upper surface of the intermediate layer. 

14. The polishing pad of claim 13 Vherein the intermediate layer 
comprises at least one of a metal material or a ceramic nWerial. 
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T 5 The polishing pad of claim 14 wherein the pattern elements 
Arise a, least one of silica particles or latex particles distributed on tie upper 
surfacfe of the intermediate layer. 

16. The polishing pad of claim 15 wherein the particles have particle 
sizes from ^proximately 0.01 to 0.5 urn. 

1A The polishing pad of claim 15 wherein the particles have particle 
sizes from approximately 0.01 to 0. 12 lim- 
it. The polishing pad of claim 14 wherein the pattern elements 
comprise nonabrasive paiticles. 

19 The poHflung pad of claim 14 wherein the pattern elements 
comprise particles distributed^ the backing member with a surface density from 
approximately 100 pardcles/mm\to 1 x 10 8 particles/mm 2 

20. The polishingid of claim 14 wherein the cover layer comprises 
an abrasive layer of material depositeiover the pattern elements. 

21 The polishing padXof claim 20 wherein the abrasive layer 
comprises at least one of silicon nitride, W silica, alumina, zirconia, titaruum or 
titanium nitride. 

22 The polishing pad of clarm 21 wherein a plurality of surface 
grooves having a depth through the -er layer, Imtermediate layer and a porton^ 
Je backing member extend across the P lananzin g \urface to allow the pohshmg pad 
,o be wrapped around a roller of a web format planariW maclune. 



9 

2 ' 3 The polishing pad of claim 21 wherein a plurality of surface 

solution undeY the substrate assembly. 

\ The polishing pad of claim 1 wherein the bacldng member 
comprises a polyWic material. 

\ • a of claim 1 wherein the backing member 

25. Vhe polishing pad of claim i wnc 

comprises a polyuretRane body. 

26. \ Polishing pad of claim 1 wherein «he backing member 
comprises mylar. \ 

27 A polll* Pad for pi— nucroelectronic-device substrate 

layer over the contour surfaces that project away 
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me cover layer at least substantia.* conforms to the contour surfaces of 
fte pattest elements to form hard nodules defining the abrasive elements. 

, 29 . The polishing pad of claim 28 wherein the pattern elements 
comprise particles distributed directly on the backing member. 

A The polishing pad of claim 28 wherein tire pattern elements 

3 . The polishing pad of claim 28, further comprising an intermediate 

lay er duectly on me W — «r. - **«* » 

layerduec y X „ ^ ffiterm ediate layer over the backing member. 



particles distributed directly on t 



32. 



The \olishing pad of claim 3 



wherein the intermediate layer 



comprises at leas, one of a nAl material or aceramic material. 

33. The polishmg pad of claim 28 wherein the cover layer comprises 
an abrasive material. 

34 The polishing of claim 33 wherein the abrasive layer 
comprises at least one of silicon V «* **** ^ " 
titanium nitride. 

35 The polishing pad otVlaim 28, further comprising an intermediate 

particle sizes from 0.01 to u.iz ^ . r „ ive mat erial over the 

m e backing member, and the cover layer courses an abras.ve mate 

pattern elements. 
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3~ 6 . A planning machine for planarizing rmcroelectronic-device 
subs^ate assemblies, comprising: 

\ "a*;, assembly Having a substrate holder position* over the tab* 
^ \ polishing pad on the table, the polishing pad deluding a backing 

surfaces projectmgWy from the first surtac . f me 

cover iayer over thXattern elements and over poruons of ■ * * • -f 

ba cking member eXd between pattern ^ ^ 

subs ,antiaU y conforrrnngNothe contour surfa^ • 

P « of ^ — of the 

substrate holder. W 

37 The planarizA machine of claim 36 wherein the pattern 
elements comprise particles distributed\ver the backing member. 

38. The planarizing maine of claim 36 wherein the particles have 
particle sizes from approximately 0.01 to lU 

39 The planarizing machine\claim 36 wherein the cover layer 
comprises an abrasive layer of material deposited o\er the pattern element, 

40 The planarizing machine of c.aitn^ wherein the abrasive layer 
prises a, L one of sihcon mtride, ceria, silica, Imin, «— « 



titanium nitride. 
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\ « The planarizing machine of claim 36, further comprising £ 

42 \e planarizing machine of claim 4! wherein the intermediate 
lay ercompnsesatleasV° f *^ 

43 . The \arizmg machine of ciaim 42 wherein the particles have 
particle sizes from approximately 0.01 to 0.12 pm. 

44 The planalg ° f ^ ^ " ^ ^ 

45 The planarizing Ihine of claim 44 wherein 

comprises a, least one of silicon nitridlw silic, alumin, zircon, — or 
titanium nitride. \ 

A planarizing machineVor planarizing microelectronicdevice 
substrate assemblies, comprising: \ 

\H assembly having a scolder position* over the .hie; 



46. 
emb 
a table; 

and 



a polishing pad on the tahle, the polishL pad including a base section 
hawmg a Jslce, I P P— of contour ^[^Z^ 
second surface confrgured to be placed over a 

and me polishing pad further inc.udmg a plurahtyof for 
away from me b,e section to deSne a, least ^ fc 
engaging a ntooelectronic-device substrate assembly held by^e 
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abrasive elects including raised portions of a hard cover layer over the contour 
surfacesYat project away from the base section. 

\ 4 7 The planarizing machine of claim 46 wherein: 
X base section comprises a backing member and a plurality of pattern 

elements distribL °*» **** ^ ^ " ^ TTs 
Acting away Tom the backing member, the portions of the pattern elements 
projecting away fro\the backing member defining me contour s urfaces; and 
' ' me co A layer at least substantially conforms to the contour surfaces of 

the pattern elements to Vm hard nodules defining the abrasive elements. 

48 TheVarizing machine of claim 47 wherein the pattern 
elements comprise particles dWuted directly on the backing member. 

49 The planalng machine of claim 47 wherein the pattern 
elements comprise particles havinXartic.e sizes from approximately 0.01pm to 0.12 
jam. \ 

\ u-, nt > rlaim 47 further comprising an 

50 The planarizing machine ot claim iuiu 

intermediate layer directly on the backinXember, and wherein ^ ~ 
comprise particles distributed directly on\e intermedtate layer over the backrng 
member. \ 

51 The planarizing machine of\laim 50 wherein the intermediate 
layer comprises at least one of a metal material or a\eramic material. 

52 . The planarizing machine of clan\47 wherein the cover layer 
comprises an abrasive material. 
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53 \The planarizing machine of claim 52 wherein the abrasive layer 

prises at L^* ^ ^ ^ 

titanium nitride. 

i^rrr - * - - — - 

abrasive material over the pattern elements. 




55 A method of manufacturing a polishing pad for planarization of a 

the backing member. 

56 The mtood of claim 55 wherein forming a plurality of contour 

• \ ♦;„„ the first surface with a liquid 
elements over the first surface compnse Wtmg * c ^ surf 
containing the pattern elements and evapoW the hau,d 
elements cUrectly on the first surface of me backing member. 
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58 The meVd of claim 57 wherein coating the first surface with the 
Hquid containing the pattern events comprises drawing the backing member through 
a bath including the liquidandtfte ^attem elements . 



The method of claim 57 wherein coating the first surface with the 
OUquid contain! me pattern element, comprises spraying the first surface of the 
backing member w*h a solution including the liquid and the pattern elements. 



layer 



iS^h^dV^im 56, further comprising constructing an 
intermediate layV directly on the first surface of the backing member, the pattern 
elements being disputed directly on the intermediate layer. 

61 Trie method of claim 60 wherein constructing the intermediate 
layer comprises' deposing at least one of a metal material or a ceramic matenal 
directly on the first surface\f the backing member. 



lethoifbf ( 



62 The methoW claim 60 wherein depositing a plurality of pattern 
elements over the firs, surface coWses coating the intermediate layer wi* a hqmd 
containing the pattern elements \d evaporating the liquid to leave the pattern 
elements directly on the intermediate 1 

63 The method of claim\62 wherein coating the intermediate layer 
wimmehquid containing the pattern elemei comprises drawing the 

and the intermediate layer through a bam mc.uVg the liquid and the pattern elements. 

64 The method of claim 62 wherein coating the intermediate layer 
with the liquid containing the pattern elements cLprises spraying the intermediate 
layer with a solution including the liquid and the pattern elements. 
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65 The method of claim 55 wherein covering the contour surface 
with me cover layer compL depositing the cover .ayer over the contour surfaces so 
ma, the cover layer at least substantially conforms to the contour surface. 

66 The metho\of claim 65 wherein depositing the cover layer 
comprises chemical vapor deposiL of either silicon nitride, ceria, silica, alununa, 
zirconia, titanium or titanium nitride\ 



67. The method of < 
comprises plasma vapor deposition of \ 
zirconia, titanium or titanium nitride. 



h wherein depositing the cover layer 
r silicon nitride, ceria, silica, alumina, 



68 The method of claim 55 Vherein: 

forming a plurality of contour skaces comprises depositing a plurahty 
of pattern elements over the first surface of theUing member each pattern e^men 
■ • <v„ m tl«. first siitface of the backing member, and the 

having a portion projechng away from the firs, surface 

portions of me pattern elements projectmg away W the backmg me 
me contour surfaces, ^ ^ ^ ^ ^ \ ^ ^ 

m e cover layer over me con,our surfaces so ma, the c \**~1£ZZ 
conforms to the contour surface, the cover layer beingWd from etther sthcon 

6V A method of manufacturing a polishing pad for planarization of a 
microelectromc-^vice substrate assembly, comprising: 

mstribunV a plurality of pattern elements over a first surface of 
backing member, J\nt elements defining a plurality of contour surfaces 
oroiecting away from the firshurface of the backing member; and 
' ' firming a layerXhard materia, a, leas, on me pattern elements ,o 

conform ,o the contour surfaces, \portions of the cover layer over the contour 
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surfaces Rejecting away from the first surface of the backing member to define 
abrasive nodules. 

The method of claim 69 wherein distributing a plurality of pattern 
elements over\e first surface comprises coating the first surface with a liquid 
containing the pWrn elements and evaporating the liquid to leave the pattern 
elements directly on\ first surface of the backing member. 




71. ^hlrSS^fdaim 70 wherein coating the first surface with the 
liquid contain^ the pattern eleme^comprises drawing the backing member through 
a bath mcluding tn^4jquid and the pattern elements. 



72\ The method of claim 70 wherein coating the first surface with the 
liquid containingVe pattern elements comprises spraying the first surface of the 
Peking member wk a solution including the liquid and the pattern elements. 



~ method of daim _ 697fiirther comprising constructing an 

intermedV layer directly on the first surface of the backing member, the pattern 
elements beWg distributed directly on the intermediate layer. 

74 \ The method of claim 73 wherein constructing the intermediate 
layer comprises depositing at least one of a metal material or a ceramic material 
directly on the first sur&ceof the backing member. 

75 The mediod of claim 73 wherein distributing a plurality of pattern 
elements over the first surfacLomprises coating the intermediate layer with a liquid 
containing the pattern elemenVand evaporating the liquid to leave the pattern 
elements directly on the intermediate layer. 
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\76 The method of claim 75 wherein coating the intermediate layer 
with the UquioWaining the pattern elements comprises drawing the baclcing member 
and the intermeXte layer through a bath including the liquid and the pattern element, 

77 the method of claim 75 wherein coating the intermediate layer 
with the liquid contain^ the pattern elements comprises spraying the intermediate 
layer with a solution includmg the liquid and the pattern elements. 

78 The method\f claim 69 wherein forming the layer of hard 
material comprises chemical vapo\eposition of either silicon nitride, ceria, silica, 
alumina, zirconia, titanium or titanium intride. 

79 The method of claimNs wherein forming the layer of hard 
material comprises plasma vapor deposition^ either silicon nitride, ceria, silica, 
alumina, zirconia, titanium or titanium nitride. 



80. A method of planarizing a microelectronic-device substrate 

assembly, cdmprising: 

ILsing a surface of the substrate assembly against a pohslung pad 
inducing a baX member having a first surface and a second surface, a p luraUty of 
pattern elements debuted over the first surface of the backing member to define a 
piurality of contourlWes projecting away from me first surface of the bactag 
member.andahardcoveXyer over the pattern elements and over porttons of tire firs 
surface of the backing memW exposed between pattern elements, the cover layer at 
leas, substantially conforming^ contour surfaces of the pattern elements to form a 
pmrality of hard nodules project away from the first surface of *e backing 
member, the nodules defining at l\a portion of a planarizing 
polishing pad for engaging a microelec^ronic-device substrate assembly held by a 
substrate holder; and 
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\ moving at least one of the substrate assembly or the polishing pad to 
translateV the surface of the substrate assembly across at least a portion of the hard 
nodules. \ 

\81. A method of planarizing a microelectronic-device substrate 

assembly, comprising: 

pressing a surface of the substrate assembly against a polishing pad 
including a base\ection having a first surface, a plurality of contour surfaces above 
the first surface, and a second surface configured to be placed over a support table of a 
planarizing machini and the polishing pad further including a plurality of abrasive 
elements projecting Way from the base section to define at least a portion of a 
planarizing surface foAengaging a microelectronic-device substrate assembly held by a 
substrate holder, the abrksive elements including raised portions of a hard cover layer 
over the contour surfacesW project away from the base section; and 

moving at le\st one of the substrate assembly or the polishing pad to 
translate the surface of the sYbstrate assembly across at least a portion of the abrasive 
elements. \ 

82. A polishingYad manufactured according to a method comprising: 
forming a plurality oV contour surfaces over a first surface of a backing 
member to project away from the first surface; and 

covering the contour suffices with a cover layer of hard material that at 
least substantially conforms to the contVr surfaces and to portions of the first surface 
of the backing member exposed betweeipattern elements to form nodules from the 
portions of the hard cover layer over the coVour surfaces, the nodules projecting away 
from the first surface of the backing member! 
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83. A polishing pad manufactured according to a method, 
comprising: 

distributing a plurality of pattern elements over a first surface of a 
backing member, the pattern elements defining a plurality of contour surfaces 
projecting awaV from the first surface of the backing member; and 

foVing a layer of a hard material on at least the pattern elements'to at 
least substantiallXonform to the contour surfaces, the portions of the cover layer over 
the contour surface Wcting away from the first surface of the backing member to 
define abrasive nodule\ 



